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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 



L ?— {s***^^^ printer control 



hardware circuit disposed between an upper apparatus , which outputs higj^es&kr^ data 
for a first image element included in a print image and second-it5w^res^^ raster data for a 




\ 



second image element included in the print in^e^ d a printer, the printer control circuit 
comprising: 

a receiver for receiving th e hi^h-resolution raster data for the first image element and the 
low-resolution raster data for ^fe second image element from the upper apparatus via an interface 
connected to the upper aj5paratus; 

a halftoning^circuit for performing a halftone process to convert the_high-resolution raster 
data[,] for the/irst image element received by the receiver into low-resolnrion raster dat a for the 
first image^lement : and 

/an image completion circuit for obtaining low-resolution raster data for a complete print 
image based on the low-re solution raster data for the second image element received bv the 
receiver and the low-resolution raster data[J for the first image element transmitted from said 
halftoning cii 
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""2. (original): — A pr i nt n r nrmtrn1 ^^"H fl^^rlin g to claim 1. wherein said first image 

element is an illustration, and said second image element constitutes charactgjs-a!i3^graphics. 

3. (original): A printer control circuit according tp^laim 1 or 2, wherein said high- 
resolution raster data for said first image elemej*f; which are transmitted from said upper 
apparatus, are expressed using an upper app^rMus display color system that differs from a printer 
display color system that is employed/ny said printer; wherein said second low-resolution raster 
data for said second image element, which are transmitted from said upper apparatus, are 
expressed using said printer display color system; and wherein said halftoning circuit also 
performs color conversion for said high-resolution raster data for said first image element that 
are transmitted fron? said upper apparatus display color system to said printer display color 
system. / 

4. (original): A printer control circuit according to claim 1, wherein for said low- 
resolution raster data for said complete print image said image completion circuit changes pixel 
order for /nterlaced printing. 

15. (original): A printer control apparatus according to claim 1, wherein a memory is 
provided for said image completion circuit, and wherein to obtain said low-resolution raster data 
for s^id complete print image said first low-resolution raster data for said first image element and 
said second low-resolution rastd- data for said second image element are superimposed and are 
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r ' ( ■■ l i ri ii r i l) A [Mill i e ^nltN Hppttf'rti'i s h 111 "' 1 '"^ t n r lnim 5j 'vh^rHn, when said 

image completion circuit is writing one of said first low-resolution raster data for s^id^Rfst image 

element and said second low-resolution raster data for said second image element, said image 

completion circuit holds the other of said first and second lo^fesolution raster image data that 

are to be written to said memory. 

^> 7. (original): A printer control app^atus according to claim 5, wherein said high- 



A 



resolution raster data for said first image element and said second low-resolution raster data for 
said second image element are sequentially transmitted by said upper apparatus; and wherein, 
when said image completiony&rcuit recognizes that raster data both for said first and for said 
second image elements have been rasterized, said image completion circuit increments a vertical 
address for designating a location in said memory for writing said raster data, and superimposes 
and writes, at the/same vertical address in said memory, said raster data for said first and said 
second image elements for the same raster. 

8. /original): A printer control apparatus according to claim 7, wherein, for a raster 
having said first image element or said second element not available, a raster end command for 
instructing raster termination of a pertinent image element is transmitted by said upper apparatus, 
andr wherein, upon receiving said raster end command, said image completion circuit 
acknowledges said raster termination of said pertinent image element and obtains the same 
Results without\requiring null data for said pertinent image element that is being written in said 
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control appa ratus according to claim 5, wherein, in order to 
develop said low-resolution raster data for said complete print image, said mejnery^Has a 
capacity that is large enough to store all the raster data in a range that is^etjuivalent to one where 
the print head of said printer covers two paths; and wherein, wkile said image completion circuit 
reads raster data stored in said memory that said print^nead requires for the current path, said 
image completion circuit writes raster data in s4id memory until the last raster that said print 
head requires for the next path is reached.,/ 

10. (original): A printer/5ontrol apparatus according to claim 5, wherein said image 
completion circuit writes raster data to said memory in an OR write mode; and wherein said 
image completion circuit leads raster mode from said memory in a clear read mode during the 
last reading cycle for e(ach raster, and in a normal read mode during a reading cycle other than 
the last reading cyc^e. 

11. (currently amended): A printer for printing an image including a first image element 
and a second/image element comprising: 

a hardware circuit for processing image data including first high-resolution raster data for 
the first image element and low-resolution raster data for the second image element that are 
received from an upper apparatus, said hardware circuit including 

/ a distributor which receives the image data from the upper apparatus and distributes the 
hign-resolution raster data to a halftoning circuit and distributes the low-resolution raster data to 



an-image compTeHlnr^koiit: 
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T vhuiiu tlit; halftoni ng circuit performs halftoning tor the high-resolution raster xlata^for 
the first image element received from the distributor, obtains low-resolutiopKfaster dat a for the 
first image element, and transmits the obtained low-resolution raster lata for the first image 
element to the image completion circuit ; and 

wherein the image completion circuit obtajrf^ low-resolution raster data for a complete 
print image based on the low-resolution raster data for the first image element received from the 
halftoning circuit and the low-resolution raster data for the second image element received from 
the distributor , 

wherein printing is p^fformed using said low-resolution raster data that are obtained by 
said hardware circuit for/said complete print image. 



12. (original): A printer according to claim 11, wherein said first image element is an 
illustration, ancj said second image element constitutes characters and graphics. 

13. /original): A printer according to claim 11 or 12, wherein said high-resolution raster 
data for said first image element, which are transmitted from said upper apparatus, are expressed 
using an upper apparatus display color system that differs from a printer display color system 
that is employed by said printer; wherein said second low-resolution raster data for said second 
image/element, which are transmitted from said upper apparatus, are expressed using said printer 
display color system; and wherein said halftoning circuit also performs color conversion for said 
high/resolution rast er data for s aid first image element that are transmitted fipm said upper 
appjkpattfs display color system to said printeT3i§^^ system. 
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\A (mmncl)- A printer Q^ on 1ing to claim 11. wher e in for sa i d 1ow-r»S"hiti"n i rgg 

data for said complete print image said image completion circuit change^rtfxel order for 

interlaced printing. 

15. (original): A printer according to claim ll^^herein a memory is provided for said 
image completion circuit, and wherein to obtain said low-resolution raster data for said complete 
print image said first low-resolution raster dma for said first image element and said second low- 
resolution raster data for said seconc^image element are superimposed and are written in said 
memory. 

^ 16. (original): A^inter according to claim 15, wherein, when said image completion 

circuit is writing one ofi^said first low-resolution raster data for said first image element and said 
second low-resoluticm raster data for said second image element, said image completion circuit 
holds the other oysaid first and second low-resolution raster image data that are to be written to 
said memory. 

17. /original): A printer according to claim 15, wherein said high-resolution raster data 
for said first image element and said second low-resolution raster data for said second image 
element Are sequentially transmitted by said upper apparatus; and wherein, when said image 
completion circuit recognizes that raster data both for said first and for said second image 
elements have been rasterized, said image completion circuit increments a vertical address for 
desiflm3lifrg ,, alocation in said memory for writing said rastef^htta^^ndsuperimposes and writes, 
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arBfe- samo vortical addreoa in said mem o ry, &aid lastei data flrf said hrst and said second Ji 
elements for the same raster. 

18. (original): A printer according to claim 17, wljefein, for a raster having said first 
image element or said second element not available^a^ster end command for instructing raster 
termination of a pertinent image element is transmitted by said upper apparatus, and wherein, 
upon receiving said raster end command/said image completion circuit acknowledges said raster 
termination of said pertinent image/element and obtains the same results without requiring null 
data for said pertinent image element that is being written in said memory. 



V 



19. (original): A/printer according to claim 15, wherein, in order to develop said low- 
resolution raster data /or said complete print image, said memory has a capacity that is large 
enough to store all Irie raster data in a range that is equivalent to one where the print head of said 
printer covers two paths; and wherein, while said image completion circuit reads raster data 
stored in said memory that said print head requires for the current path, said image completion 
circuit writes/raster data in said memory until the last raster that said print head requires for the 
next path iy reached. 

(original): A printer according to claim 15, wherein said image completion circuit 
writes yfaster data to said memory in an OR write mode; and wherein said image completion 
circu/t reads raster mode from said memory in a clear read mode during the last reading cycle for 
5fTand in a normal read mode during reading cycle omeTthfcflJJieJast reading cycle. 
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^g i. (currently amended )! A pri ming system comprising: - 

an image data output unit which outputs an imags-ttata including high-resolution raster 

data for a first image element included in a prirfUmage and second low-resolution raster data for 

which halftoning has been processed idr a second image element included in the print image; 

a hardware circuit for pressing an image data including the high-resolution raster data 

and the low-resolution raster data, the hardware circuit including 

a distributor which receives the image data from the image data output unit and 

distributes the high-/esolution raster data to a halftoning circuit and distributes the low-resolution 

raster data to an image completion circuit, 
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the halftoning circuit for performing halftoning for the high-resolution raster data for the 
first image Element received from the distributor, obtaining low-resolution raster data for the first 
image element and transmitting the obtained low-resolution raster data for the first image 
element fto the image completion circuit , and 

/the image completion circuit for obtaining low-resolution raster data for a complete print 
imaged based on the low-resolution raster data for the first image element received from the 
halftoning cirucit andthe low-resolution raster data for the second image element received from 
the/distributor; and 

a printer for printing an image based on the low-resolution raster data for the complete 

lit 



ftrinfTmage obtained by the hare 
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? n ( i ii i jjiul) A [t i in li ne syv i nn Hminli i ii; I n 1 liim n ^ } wherein nni d first image element 

is an illustration, and said second image element constitutes characters and graphics^^^ - ^ 

23. (original): A printing system according to claim 2f6r 22, wherein said high- 
resolution raster data for said first image element, which are transmitted from said upper 
apparatus, are expressed using an upper apparatus^isplay color system that differs from a printer 
display color system that is employed bv^aid printer; wherein said second low-resolution raster 
data for said second image element, which are transmitted from said upper apparatus, are 
expressed using said printer display color system; and wherein said halftoning circuit also 
performs color conversion for said high-resolution raster data for said first image element that 
are transmitted fram said upper apparatus display color system to said printer display color 
system. / 

24. (original): A printing system according to claim 21, wherein for said low-resolution 
rasteryflata for said complete print image said image completion circuit changes pixel order, for 
interlaced printing. 

/ 25. (original): A printing system according to claim 21, wherein a memory is provided 
fjbr said image completion circuit, and wherein to obtain said low-resolution raster data for said 
complete print image said first low-resolution raster data for said first image element and said 
second low-resolution raster data for said second image element are superimposed and are 
written in""5ai4memory. S 
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- 3 6 . (uuiilui). _ ________ 

27. (original): An upper apparatus according to claipa^f6, wherein said first image 
element is an illustration, and said second image element^nstitutes characters and graphics. 

28. (original): An upper apparatus acceding to claim 26, which expresses said high- 
resolution raster data for said first image element using an upper apparatus display color system 

> that differs from a printer display color system that is employed by said printer, and which 
expresses said low-resolution raster data for said second image element using said printer display 
color system. / 

29. (original): An upper apparatus according to claim 26, which sequentially transmits 
\ said high-resolution raster image for said first image element and said low-resolution raster data 

for said second image element, and which, for a raster having said first image element or said 
second image elemeru not available, transmits a raster end command for instructing raster 
termination of a pertment image element. 

30. (oriamal): A computer-readable recording medium on which is stored a computer 
program for u/e in a computer, said computer constituting an upper apparatus, for a printing 
system for outputting image data to be printed by a printer, that outputs high-resolution raster 
data for a/first image element included in ji print image and low-resolution raster data for which 
halftpnllig has been processed for a second image elemenrincltidedjrisaid print image. >^ 
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31 . - (previ o usly yic ^cnteaj: a pnnter control circuit according to claim 1, whgrekrnre 
second low-resolution raster data for the second image element is gen^pat^a by performing a 
halftone process in said upper apparatus. 

32. (previously presented): A printer according to claim 11, wherein the second low- 
resolution raster data for the second image^eflement is generated by performing a halftone process 
in said upper apparatus. 

33. (previously present^): A printing system according to claim 21, wherein the second 
low-resolution raster data fpr the second image element is generated by performing a halftone 
process in said upper apparatus. 

34. (previously presented): An upper apparatus according to claim 26, wherein the 
second low-resolption raster data for the second image element is generated by performing a 
halftone process in said upper apparatus. 

35. ^previously presented): A computer-readable recording medium according to claim 
30, wherem the second low-resolution raster data for the second image element is generated by 
performing a halftone process in said upper apparatus. 



rrSusly presented): A printer control circuit orcl 
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further comprising: 
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^ au uppur appRi ' ai US Interface ror communicating with an upper apparatus; 
a printer interface for communicating with a printer. 



37. (previously presented): A printer^dntrol circuit of claim 36, further comprising: 
a command generation circuit wtfich converts the low-resolution raster data for the 

complete print image into a prinj^r command which is transmitted to the printer via said printer 

interface. 




38. (previously presented): A printing system of claim 21, wherein said dedicated 
^ hardware circuit further includes a printer interface for communicating with the printer. 

(previously presented): A printing system of claim 38 further comprising: 
a comAiand generation circuiJ^whtctrCoiiveits the low-nssekituiaj^ter data for the complete 



priijt imagsHlrto a printer command which is transmitted to the printer via said printer interface. 
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